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Gold thin films deposited on insulators or semiconductors are used extensively as conductor layers in
many microelectronic applications. Typically gold does not adhere well to a substrate and a thin
underplayer of chromium is used to provide the bond. The impact of impurities in the chromium on the
chromium /gold diffusion characteristics and the mechanical performance of the thin film has been
investigated.

Chromium (70 nm) and gold (600 run) layers were deposited by rf sputtering at l.lxIOA torr (sample set
A) and at 1.5x 1(77 (sample set B) on inert substrates and carbon. These different deposition conditions
were chosen because of the expected difference in the level of impurities. The amount of the impurities
were measured using backscattenng spectrometry  of the samples deposited on carbon. The samples were
annealed in vacuum between 200°C and 500°C  for 30 minutes and at 200°C for 10 hrs. The samples were
characterized by Rutherford backscattering  spectrometry (RBS), sheet resistance measurements,
transmission electron microscopy, and x-ray diffraction, X-ray techniques were used to determine film
stress. The interface structure was correlated with adhesion as measured by standard peel tests.

Using backscattenng  spectrometry, interdiffusion of gold and chromium was already observed after
annealing at 200”C  for 30 minutes in both sample sets, There was no detectable difference in the RBS
spectra of sets A and B. For both sample sets the measured sheet resistance remained the same after
annealing at 200°C (Figure 1). A significant increase in sheet resistance was measured after amealing  the
samples at 400°C. This increase corresponded with the complete consumption of the chromium layer by
the gold (Figure 2), as observed by backscattering spectrometry.  Only nominal changes were seen in
backscattenng  spectra and sheet resistance with further increases in the annealing temperature. There
was no detectable difference in the behavior of sample sets A and B.

These results indicated that the interdiffusion and electrical properties of the chromium gold bilayer
structure are not affected by differences in base pressure during deposition. Similar studies are being
conducted on samples deposited at ultra high vacuum (109 torr) and the results will be reported.

.
In order to suppress the interdiffusion of chromium and gold, a thin layer of reactively sputtered
chromium nitride will be incorporated into the structure. The impact of this diffusion barrier layer on the
electrical and mechanical performance of the structure will be reported.



n[ I 1 I 1 1 1

01 I Io 1 I

no #
200

1
300 400 m

Temperature (%)

i I 1 I 1 i 1

Vacuum annealing of SiC+\Cr(70nm)\/u@OOnm)
L

set (~
lexn -

—  asdeposited

%!
— — 300 “C for 30 min

“s 12WI - ----400 “C for 30 min
II

#
~- 8

g6axl -
1
I

5? :/.
4cQ -

01
600 90) 1E3X) Iio”  1600

1 \ I Al

21CU) 24X) 2700

Fg. 1

Energy (keV)
Fg 2


